Pancreatic adaptation to dietary lipids is mediated by changes in lipase mRNA.
Lipase activity, rates of biosynthesis of lipase (triacylglycerol acylhydrolase, EC 3.1.1.3) and amylase (1,4-alpha-D-glucan glucanohydrolase, EC 3.2.1.1) as well as concentrations of their corresponding mRNAs were measured in the pancreatic tissue of rats fed isocaloric and isoprotein diets with inverse changes in the amounts of lipids and carbohydrates. A control diet (3% sunflower oil--62% starch) and three lipid-rich diets (10% sunflower oil--46.2% starch, 25% sunflower oil--12.5% starch and 30% sunflower oil--1.25% starch) were fed to rats for 10 days. Ingestion of the 10% lipid diet already resulted in a 1.4-fold increase in lipase activity while a 2.4-fold increase was observed with the other 2 high-lipid low-carbohydrate diets. Similarly, 1.3- and 3.1-fold increases in the total rate of protein synthesis were measured in pancreatic lobules of rats fed 10 and 25% or 30% lipid diets, respectively, as compared with control animals. While absolute lipase synthesis showed an important increase during the dietary manipulation (1.7- and 5.9-fold, respectively), amylase synthesis was significantly lower (1.1- and 1.5-fold, respectively). The level of lipase mRNA, as measured by dot-blot hybridization with the corresponding specific cDNA, showed a 2.2-fold increase (10% lipid diet) and a 3.9-fold increase (25% lipid diet), whereas the level of amylase mRNA showed only 1.1- and 1.3-fold increases under the same experimental conditions. These data demonstrated that protein-specific synthesis rates more accurately reflected pancreatic adaptive states than tissue levels of enzymes.(ABSTRACT TRUNCATED AT 250 WORDS)